
DOCUME NTATION O F ENVIRONMENTAL INDICATOR  DETERMINATION

RCRA Corrective Action

Environmental Indicator (EI) RCRIS code (CA725)

Current Human Exposures Under Control

Facility Name: Compaq Com puter Corporation

Facility Addre ss: Sabana G rande, Puerto Rico

Facility EPA ID #: PRD000706333

Definition of Environmental Indicators (for the RCRA Corrective Action)

Environmental Indicators (EI) are measures being used by the RCRA Corrective Action program to go

beyond programmatic activity measures (e.g., reports received and approved, etc.) to track changes in the

quality of th e environ ment.  T he two E I develop ed to-date  indicate th e quality of th e environ ment in

relation to current h uman ex posures to con tamination an d the migration  of contamin ated ground water. 

An EI for n on-hum an (ecological) recep tors is intended to b e developed  in the future.   

Definition of “Current Human Exposures Under Control” EI

A positive ACurrent Human Ex posures Under Control@  EI determination  (AYE@  status code) indicates

that there are no Aunacc eptable@  human exposures to Acontamination@  (i.e., contam inants in

concentrations in excess of appropriate risk-based levels) that can be reasonably expected under current

land- an d groun dwater-u se cond itions (for all Acontamination@  subject to RCRA corrective action at or

from the iden tified facility (i.e., site-wide)).      

Relationship of EI to Final Rem edies

While F inal remedies rem ain the long-term  objective of the R CRA  Corrective A ction program  the EI are

near-term objectives which are currently being used as Program measures for the Government

Performance and Results Act of 1993, GPRA ).  The ACurrent Human Ex posures Under Control@  EI are

for reasonably expected human exposures under current land- and groundwater-use conditions ONLY,

and do not consider potential future land- or groundwater-use conditions or ecological receptors.   The

RCRA  Corrective Action program=s overall mission to protect human health and the environment

requires that Fin al remedies ad dress these issues (i.e., p otential future hu man exp osure scenarios, fu ture

land and  groundw ater uses, and ec ological receptors).     

Duration / Applicability of EI Determinations 

EI Dete rminatio ns status c odes sh ould rem ain in R CRIS  nationa l databas e ON LY as lo ng as the y remain

true (i.e., RCR IS status codes m ust be chan ged whe n the regulatory au thorities becom e aware of con trary

information). 
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Facility Information

The Compaq C omputer Corporation (Compaq) site is located on the top of a mountain at an elevation of

780 feet above mean sea level (See Attachment 1).  The site consists of a 0.55 acre irregular shaped

impoundment facility with four earthen walled lagoons.   Metal hydroxide sludges generated by Digital

Equipment Corporation=s (DE C) Sa n Ge rman  facility w ere placed in  the lagoons f rom 1 977  to 198 3.  In

1984 a majority of the sludge was removed from the lagoons and shipped to a metal reclamation

company.  In 1988 the remaining sludge was removed except for a layer on top of the bedrock.  The

lagoons were filled with clean soil and graded.  Compaq acquired DEC in 1998.
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1. Has all available  relevant/sig nificant in formation  on kno wn an d reason ably susp ected relea ses to

soil, groundw ater, surface water/sed iments, and  air, subject to RC RA C orrective Action  (e.g.,

from Solid W aste Mana gement U nits (SWM U), Regu lated Units (R U), and A reas of Conc ern

(AOC)), been considered in this EI determination?

    X If yes - check here and continue with #2 below.

        If no -  re-evaluate existing d ata, or 

        If data are not available skip to #6 and enter AIN@  (more information needed)

status code.

Sum mary  of Solid  Waste M anag emen t Units (SW MU s): A SWM U map has been provided as

Attachment 2.

SWMU 1, Lagoon A: Earthen w alled lagoon ex cavated to 3 feet b elow groun d surface (bgs ). 

This lag oon is loca ted in the  middle  of the imp ound ment an d is app roxima tely 40 feet b y 20 feet.

SWMU 2, Lagoon B: Earthen walled lagoon excavated to 12 feet bgs..  This lagoon is located

southw est of Lago on A a nd is ap proxim ately 100  feet by 40  feet.

SWMU 3, Lagoon C: Earthen walled lagoon excavated to 12 feet bgs.   This lagoon is located

south o f Lagoon  A and  is approx imately 80  feet by 50  feet.

SWMU 4, Lagoon D: Earthen walled lagoon excavated to 12 feet bgs.  This lagoon is located

north of  Lagoon  A  and  is approx imately 80  feet by 80  feet.

Reference: 

Hydrogeologic Assessmen t, December 198 6, GZA A ssociates.
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1 AContamination@  and Acontaminated@  describes media containing contaminants (in any form, NAPL and/or

dissolved, vapors, or solids, that are subject to RCRA) in concentrations in excess of appropriately protective risk-

based Alevels@  (for the med ia, that identify risks within the  acceptab le risk range).  

2 Recent ev idence (fro m the Colo rado D ept. of Pub lic Health and  Environm ent, and othe rs) suggest that un acceptab le

indoor air concentrations are more common in structures above groundwater with volatile contaminants than

previously believed.  This is a rapidly developing field and reviewers are encouraged to look to the latest guidance

for the app ropriate m ethods and  scale of dem onstration ne cessary to be  reasonab ly certain that indo or air (in

structures loca ted abov e (and ad jacent to) gro undwater w ith volatile conta minants) do es not prese nt unaccep table

risks.  

2. Are groun dwater, soil, surface w ater, sediments, or a ir med ia known  or reason ably susp ected to

be “contaminated ”1 above appropriately protective risk-based Alevels@  (applicable promulgated

standards, as well as other appropriate standards, guidelines, guidance, or criteria) from releases

subject to R CRA  Corrective A ction (from SW MUs , RUs or A OCs)?

Med ia Yes No ? Ration ale/Key C ontam inants

Groundwater X

Air (indoors)2 X

Surface So il (e.g. , < 2 ft.) X

Surface Water X

Sediment X

Subsu rface Soil (e.g. > 2 ft.) X chromium, lead, copper

Air (outdoors) X

__  If no (for all media) - skip to #6, and enter YE, status code after providing or citing

appropriate levels, and referencing sufficient supporting documentation demonstrating

that these levels are not exceeded.

 X   If yes (for any media) - continue after identifying key contaminants in each contaminated

medium, citing appropriate levels (or provide an explanation for the determination that

the medium could pose an unacceptable risk), and referencing supporting documentation.

       If unknown (for any media) - skip to #6 and enter IN status code.

Ratio nale:

Subsu rface So il (e,g., > 2ft.):

In 1988 soil from the four lagoons in the impoundment area was removed.  Sixty-six samples

were taken from the impoundment area and twelve had elevations of chromium, lead, and copper

above action levels for cleanup.  Lagoon B had the following concentrations: chromium, 3400

mg/kg; lead, 898 mg/kg; and copper, 5250 mg/kg.  Lagoon C had concentrations of: chromium,

3747 mg/kg; lead 1910 mg/kg; and copper, 5095 mg/kg.  Lagoon D had concentrations of: lead,

432 mg/kg; copper, 3600 mg/kg; and chromium was not above action levels.  Lagoon A did not

have an y concen trations ab ove action  levels. Th e cleanu p action  levels estab lished for  this facility

for chromium , lead, and cop per are 300 0 mg/kg, 3 00 mg/kg , and 300 0 mg/kg  resp ectively. 

Action levels for cleanup were established with EPA Region II representatives  by reviewing

background sample analyses in the vicinity of the site.   These levels are based on background

levels for the surrounding area.
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Groundw ater:

Lysimeters were installed around and in the impoundment to measure porewater.  The lysimeter

in Lagoon C had levels of tetrachloroethene of 8 Fg/l and chromium of 0.101 mg/l.  The MCL for

groundwater for tetrachloroethene and chromium is 5 Fg/l and 0.1 mg/l respectively.  The

concentrations are slightly above the associated MCLs for groundwater but these cannot be

compared directly.  The depth to groundwater is approximately 200 feet so it is unlikely that the

levels of contamination in the porewater would impact the groundwater.  Even if the

contamina nts reached th e groundw ater at the same con centration as m easured in th e lysimeters

there would be no impact to the groundwater due to dilution.  The EPA approved risk assessment

conducted at the facility indicates that there is no impact to groundwater at the site due to a net

loss of water as a result of a high rate of evaporation.  There is a groundwater seep located 200

feet down gradient of the site which was sampled in 1999.  There were no concentrations of

metals or VOCs above the associated MCLs.  There are limitations with measuring VOCs from a

seep due to volatization upon discharging to the surface.  However, the concentration of VOCs

detected in the lysimeters would not impact the groundwater due to dilution.  Finally, there are no

drinking water wells within close proximity of the site.

Air (indo ors):

There are no structures on the site. Therefore, indoor air exposures are not a concern.

Soil (surfa ce e.g., <2 f t.): 

The  lag oons h ave been filled in w ith clean s oil and th e sludge  that could  not be rem oved is

located at th e base of th e lagoon s, which  is deepe r than 2  feet.

Surface Wa ter:

The risk assessment conducted at the facility indicates that there is no impact to surface water

from the site due to a net loss of water due to a high rate of evaporation.  The risk assessment

stated that the site was not impacting human health and the environment including the surface

water in the area.

Sedim ent:

The risk  assessme nt cond ucted at th e facility indic ates that there is no im pact to the  sedime nts in

the surface water from the site due to a net loss of water due to a high rate of evaporation.  The

risk assessment stated that the site was not impacting human health and the environment

including th e surface water in  the area, which  would inc lude the sed iments in the su rface water.

Air (outd oors):

The contamination in the soil is metals, which do not volatilize.  EPA has not developed a

reference dose for inhalation exposures for chromium, lead, and copper. The risk assessment

evaluate d the inh alation ex posure  from the  contam inants b ecomin g airborn e in the for m of du st.

Exposure levels estimated in the risk assessment were much lower than levels estimated for direct

contact an d incide ntal inges tion and  would  be exp ected to p ose even  less of a hea lth impa ct.
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References:

Demonstration of Clean  Closure, May 199 0, GZA A ssociates.

Workplan for Additional Lysimeter Sampling, 4/7/98, Digital Equipment Corporation.

Interim Reporting of Samp ling Data, 1/20/2000 , GZA A ssociates.
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3. Are there comp lete pathways between Acontamination@  and human receptors such that

exposures can be reasonably expected under the current (land- and groundwater-use) conditions?  

Sum mary Ex posure  Pathw ay Evalu ation Ta ble

Poten tial Hum an Receptors  (Under Cu rrent Conditions)

 “Contaminated Media” Residents Workers Day-Care Construction Trespasser Recreation Food3

Groundwater                                                                                        -- --           

Air (indoors)                                                                     -- -- -- -- 

Surface Soil (e.g. < 2 ft)                                                                                                                    

Surface Water                                                   -- --                                              

Sediment                                                         --  NA                                              

Subsurface Soil (e.g. > 2 ft) -- -- -- No -- -- No

Air (outdoors)                                                                                                      -- --

Instructions for Sum mary Ex posure  Pathw ay Evalu ation Ta ble:

1. Strike-out specific Media including Human Receptor’s spaces for Media which are not

“contaminated” as identified in #2 above.

2. Enter “yes” or “no” for potential “completeness” under each “Contaminated” Media -

Hum an Recep tor (Pathway).

Note: In order to focus the evaluation to the most probable combinations some potential “contaminated@

Media - Human Receptor combinations (Pathways) do not have check spaces.  These spaces instead have

“–“.  While these combinations may not be probable in most situations they may be possible in some

settings and sh ould be ad ded as nece ssary. 

  X If no (pathwa ys are not comp lete for any contam inated med ia-receptor comb ination) -

skip to #6, an d enter @YE@  status code, after explaining and/or referencing condition(s)

in-place, whether natural or man-made, preventing a complete exposure pathway from

each contamin ated me dium (e.g., use o ptional Pathway Evaluation Work Sheet to analyze

major path ways). 

       If yes (pa thways are comple te for an y AContaminated@  Media - Human Receptor

combination) - continue after providing supporting explanation.

       If unknown (for any AContaminated@  Med ia - Hum an Rec eptor com bination ) - skip to

#6 and  enter AIN@  status code.

                                     

3 Indirect Pa thway /Rece ptor (e.g., veg etables, fruits, cro ps, meat and  dairy prod ucts, fish, shellfish, etc.)
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Ratio nale:

A human health risk assessment was conducted using a Aworst case  scenario@  of a small child in direct

contact with the contaminated soil.  The assessment resulted in no exposures above EPA health-based

limits.

Reference:

Demonstration of Clean  Closure, May 199 0, GZA A ssociates.
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4. Can the exposures from an y of the com plete path ways iden tified in #3  be reason ably exp ected to

be “significant”4 (i.e., po tentially Aunacc eptable@  becaus e expo sures can  be reason ably

expected to be: 1) greater in magnitude (intensity, frequency and/or duration) than assumed in the

derivation of the acceptable Alevels@  (used to identify the Acontamination@); or 2) the

combination of exposure magnitude (perhaps even though low) and contaminant concentrations

(which may be substantially above the acceptable Alevels@) could result in greater than

acceptable risks)?  

        If no (exp osures ca n not b e reasona bly expe cted to be  significan t (i.e., poten tially

Aunacc eptable@) for any complete exposure pathway) - skip to #6 and enter

AYE@  status code after explaining and/or referencing documentation justifying

why the exposures (from each of the complete pathways) to Acontamination@

(identified in #3) are not expected to be Asignifican t.@   

        If yes (exposures could be reasonably expected to be Asignificant@  (i.e.,

poten tially Aunacc eptable@) for any complete exposure pathway) - continue

after pr ovidin g a des cription (of ea ch po tentially Aunacc eptable@  exposure

pathway) and explaining and/or referencing documentation justifying why the

exposures (from each of the remaining complete pathways) to Acontamination@

(identified in #3) are not expected to be Asignifican t.@  

         If unknow n (for any comp lete pathway) - skip to # 6 and en ter AIN@  status code.

Rationale an d Referen ce(s): This question is not applicable, see answer to Question 3.

                                             

4  If there is any question on whether the identified exposures are Asignificant@  (i.e., poten tially

Aunacc eptable@) consult a human health Risk Assessment specialist with appropriate education, training

and exp erience. 
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5. Can the Asignificant@  exposures (identified in #4) be shown to be within accep table  limits?  

        If yes (all Asignificant@  exposu res have b een sho wn to b e within  acceptab le

limits) - continue an d enter AYE@  after summarizing and referencing

docum entation  justifying w hy all Asignificant@  exposures to Acontamination@

are within acceptable limits (e.g., a site-specific Human Health Risk

Assessme nt). 

        If no (there are current exposures that can be reasonably expected to be

Aunacc eptable@)- continue and  enter ANO@  status code after providing a

descr iption  of each  poten tially  Aunacceptable@  exposure.  

        If unknown (for any pote ntially Aunacc eptable@  exposure) - continue and enter

AIN@  status code

Rationale an d Referen ce(s): This que stion is not applicab le, see answer to Q uestion 3. 
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6. Check the appropriate RCRIS status codes for the Current Human Exposures Under Control EI

event code (CA725), and obtain Supervisor (or appropriate Manager) signature and date on the EI

determination below (and attach appropriate supporting documentation as well as a map of the

facility): 

   X  YE  -  Ye s, ACurrent Human Ex posures Under Control@  has been v erified. 

Based on a review of the information contained in this EI Determination,

ACurrent Human Ex posures@  are expected to be AUnder Control@  at the

Compaq Com puter Corporation facility, EPA ID # PRD000706333 , located at

Sabana G rande, Puerto Rico  under current and reason ably expected conditions.

This determ ination will be  re-evalu ated when  the Agen cy/State becom es aware

of sign ificant  chan ges at th e facility.

____ NO   -  ACurrent Human Ex posures@  are NOT AUnd er Con trol.@   

____ IN  -   More information is  needed to make a determination.

  

Completed by: original signed by Doug Sullivan

for

Date: 09/26/00

Carl Lawrence

Environmen tal Scientist

Tetra Tech EM Inc.

Reviewed by: original signed by Date: 09/26/00

Douglas Sullivan, Project Manger

Tetra Tech EM Inc.

Date:

Richa rd Krau ser, Proje ct 

Manager

RCRA  Programs Branch

EPA Region 2

original signed by Date: 09/27/00

Nicolette  DiFor te

Carribean Section Chief

EPA Region 2

Approved by: original signed by Date: 09/28/00

Raymond Basso, Chief

RCRA  Programs Branch

EPA Region 2
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Locations where References may be found:

U.S. Environmental Protection Agency

RCRA  Records Center

290 Broadway, 15 th Floor

New York, New York  10007-1866

Contact telephone and e-m ail numbers : Alan Straus

212-637-4160

Straus.alan@epamail.epa.gov

FINAL NOTE:   THE HUMAN EXPOSURES EI IS A QUALITATIVE SCREENING OF EXPOSURES AND THE

DETERMINATIONS WITHIN THIS DOCUMENT SHOULD NOT BE USED AS THE SOLE BASIS FOR

RESTRICTING THE SCOPE OF MORE DETAILED (E.G., SITE-SPECIFIC ) ASSESSMENTS OF RISK.  

Attachm ents:

The following attachments have been provided to support this EI determination.

1. Locus Plan

2. SWM U Location

3. Summary of Media Impacts Table
4. Corrective Action Status Sheet

Attachments truncated, see facility file (MSS,03/06/02)


